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 The aim of this study was to determine the frequency of resistance to synthetic 
erythropoietin and factors affecting it among chronic hemodialysis patients in Kerman/ Iran. 
This cross- sectional study was performed on chronic hemodialysis patients of 
three hemodialysis centers in Kerman, Iran during 3 successive months in the summer of 
2016. Women with hemoglobin less than 11 and men with hemoglobin less than 12 were 
included in the study and using medical records, their sex, age, hemoglobin level, the 
amount of administered erythropoietin, tests of ferritin profile, and CPR and PTH levels 
were extracted and entered in a questionnaire. Patients were divided into the two groups 
of resistant to medication (received 300 units or more erythropoietin for each kilogram 
body weight in week for reaching the target hemoglobin) and the group who did not have 
resistance. Then, the two groups were compared in terms of mentioned factors. 
The frequency of resistance to synthetic erythropoietin was generally 33.66% and it was 
32.4%in females and 67.6% in males that shows no significant difference between the two sexes 
(p=0.079). Among the studied factors, low ferritin level (P=0.012) and CRP level (p= 0.001) showed 
significant relationship with resistance to erythropoietin. 
Since, iron- deficiency anemia presented with low ferritin level, and high CRP level 
which indicates infection and inflammation had the greatest relationship with resistance to synthetic 
erythropoietin, removing causes of infection and iron-deficiency anemia in hemodialysis patients in 
order to reduce the use of costly synthetic erythropoietin is recommended. 
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Table 1. The studied factors and estimated P value for erythropoietin resistance 
P value Total 
non-resistant to 
erythropoietin 
resistant to 
erythropoietin 
Group 
Variable 
 
0.079 
 
45(50.7) 
 
34(50.7) 
 
11(32.4) 
Sex 
female 
0.079 56(55.4) 33(49.3) 23(67.6) male 
 
0.003 
 
31(30.7) 
70(69.3) 
 
27(40.3) 
40(59.7) 
 
4(11.8) 
30(88.2) 
Ferritin 
 
>150ng/ml 
<150 ng/ml 
 
0.079 
 
 
52(51.5) 
49(48.5) 
 
37(55.2) 
30(44.8) 
 
15(44.1) 
19(55.9) 
PTH 
<300pg/ml 
>300 pg/ml 
 
 
0.001 
 
41(40.6) 
60(59.4) 
 
17(25.4) 
50(74.6) 
 
24(70.6) 
10(29.4) 
CRP 
positive  
Negative 
0.159 _ 57.74±13.36 61.76±13.60 Mean age(year) 
Table 2. The relationship of variables with resistance to erythropoietin 
CI p.v OR Variable 
1.02-0.945 0.351 0.982 Age (year) 
1.16-0.138 0.093 0.402 sex(femal /male) 
0.69-0.050 0.012 0.187 ferritin (ng/ml) 
23.23-2.80 0.001 8.08 CRP(mg/l) 
1.52-0.179 0.235 0.522 PTHpg/ml) 
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the most reasons of positive CRP were pneumonia, 
infection of dialysis Cather and urinary infection.
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